Abstract. Intimal sarcoma of the pulmonary artery is rare, but false diagnosis of this sarcoma as pulmonary embolism is not infrequent. The present study reports a case of pulmonary artery intimal sarcoma misdiagnosed as pulmonary artery embolism in a 37-year-old female patient. The patient was admitted to the cardiac intensive care unit of Guangdong General Hospital (Guangzhou, China) with the complaint of progressive exertional dyspnea over the past two years. Multi-slice spiral computed tomography, transthoracic echocardiography, right-heart catheterization and cardiac magnetic resonance imaging revealed mimicking severe pulmonary embolism in the pulmonary trunk and right pulmonary artery, with symptoms including chest pain, cough and breathing difficulties. In addition, positron emission tomography-computed tomography results did not identify increased 18F-fluorodeoxyglucose uptake and failed to distinguish whether the mass was a thrombus or a malignancy. The patient was diagnosed with pulmonary embolism and a subcutaneous injection of 5,000 AxaIU enoxaparin sodium (100 AXAIU/kg) was administered every 12 h, but no improvement was achieved after 5 days of treatment. Finally, pulmonary endarterectomy was performed to relieve the worsening clinical symptoms. The clinicopathological diagnosis was pulmonary artery intimal sarcoma with poor clinical outcome. For this type of tumor with fatal prognosis, early and correct diagnosis may lead to appropriate intervention and prolong survival.
Introduction
Since Moritz Mandelstamm first described intimal sarcoma of the pulmonary artery in 1923 (1), this tumor has been an uncommon but aggressive malignant tumor among the pulmonary artery, and may develop a fatal course leading to heart failure without treatment (2,3). The incidence is reported to be 0.001%, but this incidence appears to be inaccurate due to the challenging (4) . Pulmonary artery intimal sarcoma has similar clinical manifestations to pulmonary embolism (including chest pain, difficulty breathing, cough, chest tightness, oedema and hemoptysis), which leads to an initially false diagnosis and delayed interventions (5) . Percutaneous intravascular biopsy using a bronchoscopy forceps or ultrasound-guided transbronchial needle aspiration may obtain an early definitive diagnosis (2, 3) . The prognosis of this tumor is extremely poor, with a survival time of 12-18 months subsequent to the appearance of clinical symptoms (6) . Surgical resection is the main treatment to prolong survival, which includes pulmonary endarterectomy (PEA), lobectomy and pneumonectomy (7) . Combination doxorubicin and ifosfamide as first-line chemotherapy has been reportedto be transiently effective in the inhibition of rapid enlargement of the tumor. However, the effects of adjuvant radiation, radiofrequency ablation and chemotherapy subsequent to surgery remain unclear, and further studies are warranted (5).
Case report
A 37-year-old woman was admitted to Guangdong General Hospital (Guangzhou, China) on December 25, 2014 with the complaint of exertional dyspnea of a two-year duration, which had been worsening for 5 days. The patient was classified as class III on the New York Heart Association classification, and the patient was relatively hemodynamically stable (8 (Fig. 1 ). The color Doppler ultrasound detected mild tricuspid regurgitation. The pulmonary arterial pressure was estimated as 76 mmHg (normal range, 18-25 mmHg), which indicates severe pulmonary hypertension. The chest contrast-enhanced computed tomography detected intraluminal defects in the main pulmonary artery, extending to the right pulmonary artery (Fig. 2) . Cardiac catheterization showed a defect in repletion at the level of the pulmonary trunk, which almost occluded the systolic blood flow in the right upper pulmonary artery. In addition, cardiac magnetic resonance imaging (MRI) findings also revealed the thrombotic feature (Fig. 3 ). Positron emission tomography-computed tomography (PET-CT) was performed to distinguish whether the pulmonary artery mass was a thrombus or neoplasm. PET-CT did not find evident activity in the region of the pulmonary artery or neoplasm metastasis signals (Fig. 4) . The patient was diagnosed with pulmonary artery embolism, and a subcutaneous injection of 5,000 AxaIU enoxaparin sodium (100 AxaIU/kg) was administered every 12 h, but no improvement was achieved after 5 days of treatment. Finally, 2-year progressive dyspnea and 15-day right heart failure resulted in the decision to perform a surgical approach to relieve the obstruction of the pulmonary artery and to define the diagnosis. PEA was performed. The gross appearance of the tissue was a yellow grey dendritic-like mass, and intraoperative frozen biopsy suggested sarcoma. Finally, extracorporeal membrane oxygenation (ECMO) was used to stabilize the vital status of the patient. Histopathology revealed the tissue to be myxoid sarcoma, with spindle cells and mitotic figures easily identified. Microscopically, the tissue mesenchyme was evidently mucoid, tumor cells were pleomorphic and nuclei were a rounded, ovate or fusiform in shape. The single tumor giant cells were sporadic and certain tumor cells were observed with a growth pattern surrounding the small vessel. Certain tumor cells were observed with a growth pattern surrounding the small vessel (Fig. 5) . Immunohistochemical analysis was performed according to Neuville et al (9) . Immunohistochemical findings showed focal positivity for vimentin (antibody dilution, 1:1,000; 2128; Dako, Glostrup, Denmark), and slight positivity for desmin (antibody dilution, 1:200; 7074; Dako) and smooth muscle actin (SMA; antibody dilution, 1:200; 9102; Dako), while CD34 (antibody dilution, 1:400; 9204; Dako) 
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and S-100 protein (antibody dilution, 1:500; 4036; Dako) were not expressed. In addition, fluorescence in situ hybridization for MDM2 was performed on paraffin-embedded tissues according to Weaver et al (10) . MDM2 is a frequent finding in intimal sarcomas of the pulmonary artery. Amplification of MDM2 was considered positive in the present case (11) . ECMO was withdrawn from the patient 6 days subsequent to resection and the vital signs of the patient were stable. The patient and family members rejected additional chemotherapy and radiotherapy. At the last follow-up on March 11, 2015, the patient had been free of relapse for >2 months under clinical monitoring.
Discussion
Intimal sarcoma is an uncommon mesenchymal tumor, and it may originate from the great arteries, such as the pulmonary artery. Intimal sarcoma of the pulmonary artery is usually located in the center of the pulmonary trunk and extends into the right or left pulmonary artery, but retrograde extension has been reported (6). The age of the patients diagnosed with this fatal tumor ranges between 13 and 89 years (12) Gender predominance in the incidence of intimal sarcoma is controversial and has been reported as more common in women by Hsing et al (5) . The true incidence is challenging to estimate due to the difficulty of diagnosis from current imaging technology. Intimal sarcoma of the pulmonary artery demonstrates an insidious development and firm diagnosis is always based on autopsy and postoperative histopathology. However, 
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Hu et al (13) described a case in which a diagnosis of intimal sarcoma of the pulmonary artery was successfully made by percutaneous transcatheter aspiration. This is one way to diagnose intimal sarcoma prior to median sternotomy, irrespective of possible complications. Gadolinium-enhanced magnetic resonance has been reported to be sensitive for differentiating thrombi from tumors, since this imaging modality may detect the depth of defects in repletion in the lumen (14,15) ; however, in the present case, cardiac MRI did not provide evident tumor signals. Regularly, PET-CT is recommended to detect malignant neoplasms and distant metastasis, but the PET-CT results of the present patient did not identify increased 18F-fluorodeoxyglucose (18F-FDG) uptake and failed to differentiate whether the mass was a thrombus or a malignancy. A previous study has revealed that poor 18F-fluorodeoxyglucose uptake may account for the misdiagnosis (16) . However, another study reports that FDP-PET has been useful for diagnosis (17) . Intimal sarcoma of the pulmonary artery has no specific symptoms at an early stage and has been easily misdiagnosed as pulmonary thromboembolism due to the resemblance in clinical features, such as dyspnea, pleuritic pain, cough and hemoptysis (18) . Intimal sarcoma of the pulmonary artery demonstrates an extremely poor outcome, due to delayed intervention and easy recurrence. The median survival time of patients without surgical resection is only 1.5 months, and 10 months with resection (12) . Surgical resection is the main treatment of this tumor (7) . The effects of adjunctive chemotherapy and radiotherapy remain uncertain and standard chemotherapy regimens have not been unified. However, intimal sarcoma of the pulmonary artery has been reported to be chemosensitive in two cases (19, 20) . Due to the extremely poor outcome, radiotherapy and chemotherapy appear to be methods to consider for inoperable patients. A diagnosis of pulmonary artery intimal sarcoma should be suspected, even if the imaging technology has not revealed the information of the tumor, particularly when regular anticoagulant therapy fails. Earlier diagnosis and resection may carry an improved prognosis.
